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Serial No. 



For 



: Eckert, Helmut et al. 

: 09/889,300 

: September 13, 2001 

: USE OF ANTIBODIES FOR THE VACCINATION 




to 



AGAINST CANCER 



Hon. Assistant Commissioner 



For Patents 
Wahington, D.C. 20231 

DECLARATION UNDER 37 C.F.R. § 1,132 of HANS LOIBNER 
I, Hans Loibner, hereby declare and state as follows: 

1 . I am one of the co-inventors of the subject matter of the above-identified 
application. 

2. I am currently Chief Executive Officer of Igeneon Krebs-lmmuntherapie- 
Forschungs-und Entwicklungs-AG, a research based biotechnology company. 
Prior to that I was working as head of R&D of cancer vaccines for more than 
15 years. My Curriculum vitae is enclosed as Exhibit 1 . 

3. I have published over 15 scientific papers in the field of cancer research, a list 
of publications is enclosed as Exhibit 2 . 

4. I have read the Office communication of May 8, 2002, paper number 8, in the 
above-identified application and the documents cited therein. I make this 
declaration to make of record supplemental results, which further demonstrate 
the effectiveness of the methods described in the above-identified application. 
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5. Specifically I make this declaration to present the following experimental data 
generated in my laboratory under my direction and supervision: 

Example A 
Methods : 

Goats have been immunized with two different antibody preparations: 

a. HE2 Antibody as disclosed in the above-identified application 

b. 73-3 Antibody (anti-EpCAM, Hybridoma 1986 (5) SuppH : 79-86, Exhibit 3 ) 

Two goats were immunized by intradermally injecting of 1 .5 mg of each 
antibody preparation using Freunds Complete Adjuvant. Following initial 
vaccination, a booster injection was given on day 8 using Freunds Incomplete 
Adjuvant. A second booster injection was given day 29, however, with no 
adjuvant. Binding of antibodies to EpCAM-positive tumor cells (KATO III 
gastric cancer cell line) was tested in pre-serum and in serum of day 54. As a 
control EpCAM negative cells (WM9 melanoma cells) were used, Testing was 
performed employing a cell-EUSA as described in the above-identified 
application. 

Results : 

The results are illustrated by the figure of Exhibit 4 : Purified antibodies 
produced after vaccination with HE2 was called SCV106, antibodies produced 
after vaccination with 73-3 antibody was called "goat anti-id 73-3". "Goat IgG" 
purified from non-vaccinated goats, was used as a control. 

Goat immunosera contained immunoglobulins that bind to EpCAM positive 
KATO cells. There was no binding to WM9 control cells. In pre-serum there 
were no such antibodies binding to the KATO cells. It was thus proven that 
vaccination with the anti-EpCAM antibodies HE2 and 73-3, which bind to 
different epitopes of the EpCAM molecule, induced again antibodies against 
the EpCAM molecule. 
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Example B 
Methods: 

Rhesus monkeys have been immunized with two different antibody 
preparations: 

a. HE2 Antibody as disclosed in the above-identified application 

b. KS1/4 Antibody (anti-EpCAM, Cancer Research 44, 681-687 (1984) 
Exhibit 5 ) 

Two rhesus monkeys were immunized by intradermal injections of each of the 
antibody preparations (0.5 mg) at day 1 , 15, 29 and 57, Blood samples were 
tested for antibody titers on day 0 (preserum) and day 71 . Antibodies were 
isolated by immunoaffinity chromatography using sequential immunoaffinity 
chromatography. The first column contained the immunizing agent as ligand, 
i.e. antibody HE2 or KS1/4, to isolate immunoglobulins resulting from the 
immune response. The second column contained recombinant EpCAM as 
ligand. Thus, the EpCAM specific immune response was isolated and 
quantified. 

Results : 

The results are provided in the following table: Presera contained no specific 
antibodies. Specific antibodies, however, were isolated from the immune sera 
of both groups. Thus, vaccination with both anti-EpCAM antibodies induced 
an antibody titer specific for EpCAM positive tumor cells. 



Table: 



Immunizing antibody 


Immune response specific for EpCAM 
(jjg Immunoglobulin/ ml serum) 


0.5 mg HE2 


53 


0.5 mg KS1/4 


110 
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6. It is my belief that based on the data showing that the method as disclosed in 
the specification provides a valid teaching about the production of a cancer 
vaccine that exhibits similar properties as the vaccine based on the HE2 
antibody. Antibodies used to manufacture a vaccine according to the present 
application were 73-3, KS1/4 and HE2, each of them binds to different 
epitopes of EpCAM. According to the disclosure of the present application it 
was possible to provide suitable vaccines based on these antibodies that 
proved to provoke an immune response directed against EpCAM positive 
tumor cells. 

7. One of skill in the art learning from the specification that an anti-EpCAM 
antibody like HE2 is a suitable antigen in cancer vaccines, would be able to 
easily manufacture a vaccine based on any anti- EpCAM antibody. 

8. I further declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that 
wilful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such wilful false statements may jeopardize the validity of this 
application or any patent issuing thereon. 



Signed this 




July, 2002 

At Vienna, Austria 
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US 09/889,300 

Declaration of HANS LOIBNER 
Exhibit 1 



Curriculum Vitae 
Hans Loibner, Ph.D. 



Date of Birth: 
Place of Birth: 
Citizenship: 

Address: 



Home address: 

Family status: 
Education:' 

1975-1977 
1977 



October 16, 1947 
Vienna, Austria 
Austria 

Igeneon Krebs-Immuntherapie Forschungs- und Entwicklungs-AG 
Brunner Strasse 59, A-1230 Vienna, Austria 
Tel: + 43 1 869 8050 245 
Fax: + 43 1 869 8050 289 

Heimgasse 23, A-1238 Vienna, Austria 
Tel: +43 1 888 7615 

Divorced, 4 children 

Primary school 
High school 

University Vienna: Chemistry 

Thesis at Department of Organic Chemistry, 

Prof.Dr.E.Zbiral, University Vienna, in synthetic organic chemistry 

Ph.D. 



1 977 - 1979 Postdoctoral fellow at Sandoz Forschungsinstitut (SFI): 

Chemical synthesis of new aminoglycoside antibiotics with improved properties 
(active against resistant strains and less toxicity); 
Creation of an efficient system for preparative medium pressure high 
performance liquid chromatography. 

1979 - 1984 Head of a chemistry laboratory at SFI: 

Synthesis of aminoglycoside antibiotics as above; 
synthesis of immunostimulants. 

1981-1984 Head of working group " Aminoglycoside- Antibiotics" 

Coordination of all activities in chemistry, biology and toxicology for 
characterization of novel aminoglycoside antibiotics and identification of 
development candidates. 

1984 - 1986 Head of Department "Molecular Enzymology" at SFI: 
Main tasks: 

Mechanism based strategies for discovery and characterization of 
substances for immunostimulation 

Enzymatic preparative synthesis and biological characterization of 
lipfd-A analogs 

Enzymological and cellular tests for assessment of macrophage 
stimulation 

Protein chemistry, protein purification and -analytics 
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1986 - 1989 Head of Department "Antibodies" at SFI: 

Main tasks: 

Discovery, profiling and development of antibocfy-based immunotherapies 
against cancer, in particular tumor specific monoclonal antibodies for 
passive immunotherapy and anti-idiotypic antibodies for therapeutic 
vaccination 

Generation and characterization of new monoclonal antibodies for all 
research purposes of the institute 

Fermentation of bacteria as well as of mammalian cells for production of 
proteins 

Protein purification and -analytics; automated peptide synthesis. 

1 987 - 1 994 Head of international project teams 

Responsibility for coordinated international preclinical and in particular clinical 
development of projects in specific cancer immunotherapy 
(ABL 364: monoclonal antibody for passive immunotherapy, SCV 106: anti- 
idiotype antibody vaccine for therapeutic vaccination), together with internal 
departments and involved external clinical centers. 

1990 - 1994 Head off Department "Special Projects" at SFI: 
Main tasks: 

■ Assessment of immunological and serological parameters of cancer 
patients in the context of clinical studies with cancer immunotherapy 
approaches developed at SFI 

Generation and preclinical profiling of new projects in specific 
cancer immunotherapy 

1995 Head of Department Genetics at SFI 

Main tasks: 

• Establishment of highly automatized methods for comprehensive analysis 
of expressed genes as novel tool for identification of molecular targets for 
disease intervention in all disease areas of interest for Sandoz Pharma 
Shaping of the collaboration with Prof.Lehrach, MPI Berlin 
regarding Fingerprinting analysis of expressed genes 
Responsibility for preclinical development of an anti-idiotypic 
antibody vaccine against epithelial cancer (MMA 383) generated at 
SFI in the context of an international project team 

1996 Head of MMA 383 Support Group at SFI 

Main task: 

Support of further development of the anti-idiotypic antibody vaccine MMA 383, 
aiming at initiation of clinical proof of concept trials 1/1997 

1997 - 1999 Head off Oncology Group Vienna at Novartis Forschungsinstitut 

Main tasks: 

Support of the anti-idiotypic antibody vaccine MMA 383 as above. Basic 
research in the area of active specific immunotherapy. 

1 999 - 2001 Head of Igeneon GmbH 

Development of cancer vaccines and immunotherapies 

2001 - CEO, Igeneon Krebs-immuntherapie Forschungs-und Enfwicklungs-AG 
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Declaration of HANS LOIBNER 
Exhibit 2 

List of publications 
Hans Loibner, Ph.D. 

Full papers and book chapters 

Increased expression of the blood group related LeY antigen on synovial fluid granulocytes 

of patients with inflammatory joint diseases 

M. Dettke, G. Palfi, E. Pursch, E. Leeb, J. Smolen and H. Loibner 

Rheumatology (Oxford). 2001 Sep;40<9): 1033-7. 

Activation-dependent expression of the blood group related Lewis Y antigen on peripheral 

blood neutrophils 

M. Dettke, G. Paifi and H. Loibner 

J Leukoc Biol. 2000 Oct;68(4):51 1-4. 

Different types of FCgamma-receptors are involved in anti-Lewis Y antibody induced 

effector functions in vitro. 

M.Dettke, H. Loibner 

Br J Cancer 62, 441-445 (2000) 

A double blind randomized trial comparing immunization with anti-idiotype goat antibody 
vaccine SCV 1 06 versus unspecific goat antibodies in patients with metastatic colorectal 
cancer 

H.Samonigg, M.Wilders-Truschnig, I.Kuss, R.PIot, H.Stoger, M.Schmid, T.Bauernhofer, 
ATiran, T.Pieber, LHavelec and HXoibner 
J. lmmunother22, 481-488 (1999) 

Humanized Anti-Lewis Y Antibodies: In Vitro Properties and Pharmacokinetics in Rhesus 
Monkeys 

M.S.Co, J.Baker, K.Bednarik, E.Janzek, W.Neruda, P.Mayer, R.PIot, B.Stumper, 
M.Casquez, Gary Queen and H. Loibner 
Cancer Research 56, 1 1 1 8-1 1 25 (1 996) 

Reduction of metastatic carcinoma cells in bone marrow by intravenously administered 
monoclonal antibody: Towards a novel surrogate marker for monitoring adjuvant therapies 
of solid tumors 

G-Schlimok, K.Pantel, H.Loibner, LFackler-Schwalbe, G.Riethmuller 
Eur. J. Cancer 31 A. 1799-1803 (1995) 

Enzymatic synthesis of analogs of bacterial lipid A and design of biologically active LPS- 
antagonists and -mimelics. 

M. Bulusu, H.Hildebrandt, C.Larn, E.Liehl, H.Loibner, I.Macher, D.Schoiz, E.SchQtze, 
P.Stiitz, H.Vyplel, F.Unger 

Pure and Applied Chemistry 66, 2171-2174 (1994); 

Enhancement of retroviral infection in vitro by anti-LeY IgG: Reversal by humanization of 
monoclonal mouse antibody 

J.E.Hansen, A.M.Sorensen, M.Arendrup, C.Nielsen, S.OIoffson, J.O.Nielsen, EJanzek, 
H.Loibner 

APMIS lflL 71 1 -71 8 (1 993) 

List of publication 
Hans Loibner, Ph.D. 
July 2002 
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Model for measurement of micrometastasis in epithelial tumours 

G. Schlimok, K.Pantel r F.Lindemann, H.Loibner, G.Riethmuller 

In: Hemopoietic Growth Factors and Mononuclear Phagocytes; Van Furth R. (ed.), pp 168- 
176 (1993) 

Immune response to tumor antigens in a patient with colorectal cancer after immunization 
with anti-idiotype antibody , 

H. Samonigg, M.Wilders-Truschnig, H.Loibner, R.PIot, A.Rot, I.Kuss, G.Werner ? H.Stoger, 
M.Wrann, D.Herlyn, H.Koprowski 

Clin. Immunol, and Immunopath. 65, 271-277 (1992) 

Enzymatic synthesis and comparative biological evaluation of a phosphonate analog of the 
lipid A precursor 

D.Scholz, K.Bednarik, G.Ehn, W.Neruda, E.Janzek, H.Loibner, K.Brmer and A.Vaselia 
J. Med. Chemistry 35, 2070-2074 (1992) 

Phase l/l I study of monoclonal antibody against Lewis Y hapten in relapsed small cell lung 
cancer 

R.A.Stahel, H.Lacroix, J.P.Sculier, R.Morant, J.Richner, EJanzek, H.Loibner and 
H.BIythman 

Ann. of Oncology 3, 319-320 (1992) 

Synthesis of fluorinated analogues of Lipid A 

H.Vyplel, D.Scholz, H.Loibner, M.Kern, K.Bednarik and H.Schaller 

Tetrahedron Letters 33, 1261-1264 (1992) 

Polyclonal anti-idiotypic antibodies mimicking the small cell lung carcinoma antigen 
cluster-5A interact with a panel of antibodies and induce specific immune response in 
animals 

CZwicky, RAStahel, HJaksche, R.Waibel, H.P.Lehmann and H.Loibner 
Brit. J. Cancer 63, Suppl. XIV, 67-70 (1 991 ) 

Biological activity in the human system of isotype variants of oligosaccharide Y specific 
murine Mabs . 
D.Scholz, M.Lubeck, H.Loibner, J.McDonald-Smith, Y.Kimoto, H.Koprowski and 

Z.Stepiewski 

Cancer Immunol. Immunther. 33. 153-157 (1991) 

Tumor cell lysis and tumor growth inhibition by the isotype variants of Mab BR55-2 directed 
against Y oligosaccharide 

Z.Stepiewski, M.Lubeck, D.Scholz, H.Loibner, J.McDonald Smith and H.Koprowski 
In Vivo 5, 79-84(1991) 

Treatment of a colon carcinoma patient with SDZ SCV 106 (anti-id 17-1 A), a case study 
H.Samonigg, H.Loibner, M.Wilders-Truschnig, R.PIot, H.P.Brezinschek, A. Rot, I.Kuss, 
G.Werner, H.Stdger, M,Wrann, M.Schmid, G.H.Schneider, K,Arian-Schad, M.Klimpfmger, 
D.Herlyn and H.Koprowski 

Proceedings of an International Symposium organized by the Department of internal 
Medicine, Barmherzige Bruder Eggenberg Hospital, Graz, March 16, 1990; 1991 in: Modern 
aspects of tumor diagnosis and treatment. O.Eber, P.Lind, W.Langsteger (Eds.) 
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Immunoreactivity of patient with colorectal cancer metastasis after immunization with 
antiidiotypes 

H.Loibner. R.PIot, A. Rot, G.Werner, M.Wrann, H.Samonigg, M.Scnmid, H.Stoger, 
M.Truschnigg. D.Herlyn et al. 
Lancet 335. 171 (1990) 

Oligosaccharide Y specific monoclonal antibody and its isotype switch variants 
Z.Steplewski. M.BIaszczyk-Thurin, M.Lubeck, H.Loibner, D.Scholz, H.Koprowski 
Hybridoma 9, 201-210 (1990) 

Chemical synthesis of endotoxin analogs and some structure activity relationships 
P.L.Stutz, H.Aschauer. J.HIIdebrandt, C.Lam, H.Loibner, I.Macher. D.Scholz, E.Schutze, 

In^Congr.Ser.- Excerpta Med. 923, In: Cell. Mol. Aspects Endotoxin React. p129-144, Eds.: 
Nowotny A., Spitzer J. r Ziegler E., Amsterdam, Elsevier (1 990) 

Selective one step synthesis of N-acetylated polyamines and a HPLC-system for 
their analytical separation 

H.Loibner, G.Seidl _ m *,«>•, \ 

Recent Progress in Polyamine Research, 1985; LSelmeci, WLE.Brosnan, N.Seiler (Eds.), 

p597-605(1985) 

Reductive methylation of primary and secondary amines with formaldehyde and 
phosphorous acid salts 
H.Loibner, A.Pruckner, A.Stutz 
Tetrahedron Lett. 25, 2535-2536 (1984) 

Synthesis and structure/activity relationships of new guanidino derivatives of aminoglycoside 
antibiotics 

W.Streicher, H.Loibner, J.Hildebrandt, F.Turnowsky 
Drugs Exp. Clin. Res. 9, 591-598 (1983) 

Role of the 1 -amino group in aminocyclitol antibiotics: Synthesis of 1 -deaminogentamicin C2 
M.Philippe, B.Quiclet-Sire. A.M.Sepulchre, S.D.Gero, H.Loibner. W.Streicher, P.Stutz, 
N.Moreau 

J.Antibiot. 36, 250-255 (1 963) 

1-N-Acylation of gentamicin Cla by a cyclic, chiral gamma-amino-alpha-hydroxy acid related 
to the (S)-4-amino-2-hydroxybutyric acid 

M.Philippe, A.M.Sepulchre, S.D.Gero, H.Loibner. W.Streicher, P.Stutz 
J. Antibiot. 35, 1507-1512 (1982) 

A low-cost medium-pressure liquid chromatography system for preparative separations 
H.Loibner, Q.Seidl 

Chromatographia 12, 600-604 (1 979) 

Synthesis of 3-deoxy-3-aminovitamin D3 and 3-deoxy-3-epiamino-vitamin D3 and D2 
H.Loibner, E.Zbiral 

Tetrahedron Lett. 34, 713-716 (1978) 
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Reactions with organophosphorus compounds, XLIH. Structural modifications of nucleosides 
by means of triphenylphosphane/diethyl azodicarboxyiate 
H-Loibner, E.Zbiral 

Justus Liebigs Ann. Chem. 1, 78-86 (1978) 

Reactions using triphenylphosphane/azodicarboxylate- 2- Reactions with organo- 
phosphorus compounds. XLII. Nucleophilic substitution reactions of hydroxysteroids using 
triphenylphosphane/dlethylazodicarboxylate 
H.Loibner, E.2biral; Helv. Chim. Acta 60. 41 7-425 (1 977) 

Reactions with organophosphorus compounds. XLI. New synthetic aspects of the 
triphenylphosphine-diethyl azodicarboxylate-hydroxy compound system 
H.Loibner, E.2biral 

Helv. Chim. Acta 59, 2100-21 1 3 (1976) 



Poster and oral presentations (1990-1998) 



Phase I trial of cancer vaccine IGN101 in patients with epithelial cancers 
H.Samonigg, G.Hofmann, S.Schagerl, G.Himmler. T.Putz, H.Loibner 
Proceedings of ASCO Vol. 21, 2002, abstract 1898 

Reduction of EpCAM positive cells in peripheral blood of patients with epithelial cancers 
following vaccination with the cancer vaccine IGN101 

H.Loibner. G.Himmler, T.Putz, B-Peball, G.Hofmann, S.Schagerl, H.Samonigg 
Proceedings of ASCO Vol. 21 , 2002, abstract 1 899 

Sequential affinity purification of antibodies induced by vaccination with MMA383: 
quantitative and qualitative characterization 

E.Wasserbauer, G.Ehn, R.Plot, F.Sussenbacher, A.Neubauer, W.Neruda and H.Loibner 
Poster, ISPPP '98, Nov. 1 - 4, 1998, Vienna 

MMA 383: Anti-idiotypic antibody mimicking the Lewis Y carbohydrate for vaccination 

aqainst epithelial oaneer _ _ . . 

H.Loibner, R.Plot. E.Wasserbauer. G.Ehn, P.Mayer. E.Janzek. W.Neruda, C.Rossbacher, 

Poster?Symposium Antibodies -Molecular, Cellular and Clinical Aspects, April 22-24. 1998 
NewYork City 

Anti-Lewis Y cancer vaccine MMA 383, 
H. Lolbner, C. Smith 

Lecture, BTDG Meeting Sept. 1997, Vienna 

Charge microheterogeneity of a murine monoclonal lgG1 anti-idiotypic antibody 
G.Waxenecker, E.Wasserbauer, H.Katinger and H.Loibner 
Lecture, 45 ,n lnterlaken Conference, March 1997, Switzerland 

Separation of a murine monoclonal lgQ1 anti-idiotypic antibody in isoforms by 
multicompartment electrophoresis 

G.Waxenecker, E.Wasserbauer, H.Katinger and H.Loibner 
Lecture, 45 th Interlaken Conference, March 1997, Switzerland 
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Monoklonale Anikorper und arrti-idiotypische Antikorp r in der Krebstherapie 
H.Loibner 

Lecture, CEIP-Continuing Education in Industrial Pharmacy , Basel, 28.1 1.95 

Expression of the Lewis Y oligosaccharide, a blood group-related difucosyl laoto type II 
series antigen, on human myeloleukemic cell lines and mature peripheral neutrophils 
M.Dettke, G.Palfi, E.RQde, H.Loibner 
Poster, Jahrestagung ESCI, Cambridge, UK, April 1995 

Immunization with anti-idiotype vaccine SCV 106 prolongs survival time of cancer patients 
with metastaticcolorectal cancer: A randomized double blind clinical trial 
H.Samonigg, M.Wilders-Trusohnig. I.Kuss, R.Piot, H.St6ger, M.Schmid, 
T.Bauernhofer, A.Tiran, L.Havelec and H.Loibner 

poster, Jahrestagung d. Deutschen und Osterreichischen Gesellschaftf. Hamatologie und 
Onkologie, Vienna, Onkologie 17, S2. S.125, Abstr. 498 (1994); 
Lecture, Third Internationa! Symposium Biological Therapy of Cancer , 
April 19-22, 1995, Munich, Germany 

Vaccination of rhesus monkeys with an anti-idiotype antibody mimicking Lewis Y: 
Enhancement of the anti-tumor immune response by repeated administrations 
of rhGM-CSF 

H.Loibner, E.Janzek, B.Stumper, P.Mayer, E.Liehl . ^ x u - ... 

Poster, Jahrestagung d. Deutschen und Osterreichischen Gesellschaft f. Hamatologie una 

Onkologie, Vienna, Onkologie 17, S2, S.92, Abstr. 365 (1994); and 

Poster, 3rd International Symposium Biological Therapy of Cancer . Munich, 

19-22 April 1995 

Individual metastatic carinoma cells in bone marrow of cancer patients are depleted by 

treatment with a monoolonal antibody direoted against Lewis Y 

G.Schlimok, G.Riethmuller, K.Pantel. I.Fackler-Schwalbe, H.Loibner 

Poster, Jahrestagung d. Deutschen und Osterreichischen Gesellschaft f. Hamatologie und 

Onkologie, Vienna, Onkologie 17, S2. S.129, Abstr. 513 (1994) 

Phase II study of a multiple dose intravenous administration of a murine monoclonal lgG3 

antibody (SDZ ABL 364) in brest carcinoma patients with low tumor burden 

I Kuss H.Samonigg, H.Stoger, A.-K.Kasparek, M.Schmid. T.Bauernhofer, R.Moser, 

F Ploner. E.Derstvenscheg. C.Lackner. M.Wilders-TruSchnig, R.Piot. H.Loibner 

Poster presentation, Jahrestagung der Deutschen und Osterreichischen Gesellschart fur 

HSmatologie und Onkologie, Vienna, Onkologie 17. S2, S.86, Abstr. 341 (1994) 

A high molecular weight glycoprotein bearing blood group related carbohydrate antigens of 
the Lewis family (LeX; LeY) is shed by epithelial tumor cells in vitro and in vivo 
M.Dettke, F.Siissenbacher, E.Wasserbauer, E.RQde, H.Loibner 

Poster presentation. Jahrestagung der Deutschen und Osterreichischen Gesellschart fur 
Hamatologie und Onkologie. Vienna, Onkologie 17. S2, S.24, Abstr. 95 (1994); and 
Annual Meeting of the European Society for Clinical Investigations, Toledo. April 
1994 
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Humanized anti-Lewis Y antibody - in vitro properties and pharmacokinetics in 
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Poster presentation, Jahrestagung der Deutschen und Osterreichischen Gesellschaft fur 
Hamatologie und Onkoiogie, Vienna, Onkoiogie 17, S2, S.92, Abstr. 368 (1994); and 
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SBT 1 993, Nashville, Tennessee, Abstracts of the Society for Biological Therapy, Annual 
Meeting, J. Immunother. 14, p357 (1993) 

A monoclonal anti-idiotypic antibody that mimics the Lewis Y carbohydrate antigen - 
immunization of rhesus monkeys leads to a strong immune response specific for Lewis Y 
positive cancer 

H.Loibner, H.Jaksche, E.Janzek, M.Attinger, M.Azria 

Poster presentation, Jahrestagung der Deutschen und Osterreichischen Gesellschaft fur 
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monkeys 

H.Loibner, K.Bednarik, H.Jaksche, W.Neruda, R.PIot, E.Pursch, EJanzek 
Poster presentation, AACR, Nov. 7-11, 1993, Asheville, North Carolina 

Real-time biospecific interaction analysis for the characterization of anti-idiotypic antibodies 
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H. Loibner, E.Janzek, D.Scholz, G.Schlimok, I.Fackler-Schwalbe, H.BIythman, K.Pantel, 
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Detection of Murine Immunoglobulin 
in Human Tissues Following Therapeutic 
Infusion of Monoclonal Antibody 

CAROLYN S. ERNST, 1 HENRY F. S^\ M ™^ Y ™SSi Sia . 
DOROTHEE HERLYN,' ZENON STEPLEWSKI,' and HILARY KOPROW5K1 



ABSTRACT 



A das* switch variant of hybMdon* C019-* -erjJlP. jj£ ffiS'-tS'ljS" 

to have the sane iorounoperoxidase bindingpattcrn in nuroa t 

anybody secreted by ffi^^^^i^ ?o bll^o struc- 
and 17-1A aonoclonal antibodies uhich . ha * e t ?"V"^ . distribution, 

uirally related antigen «*r B ^^i^S^l^ ^« nomas compared to 

s «ne differences uere "P 1 ??} b0, T several cases, the percentage of 

17-1A «Mch reacted «th |hose reactive with 17-1A 

cells reactive with GA73.3 (90 ■^™"° c ^" tv for ^73. 3 was consistently 

(io-zsk). Add : t : onally ',": e 1 ;^? ns1 ^ "L^cSo* £ ShE. bound t„ 



IlfTRODUCTION 



Previous studies have shown the *~* , ?I!t l "^*if 

sues after systemic infus! °" °' ™™ e f ^ e d Jhat m ri « antibody could be 
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led for their binding specif icities. ( * s ) The IgGZa switch variant has been 
shown to have similar binding specificity to live colorectal carcinoma cell 
lines. ( 15 J 

The aim of these human tissue immunoperoxidase studies was several fold. 
First, we conip££$tL the IP tissue binding of 19-9 IgG2a and the parental IgGl of 
GA73.3 anj L 1 7-l]£ ^wh i ch may detect structurally similar antigens, and of GA73.3 
(Abl) and a murine anti-arti-idiotypic antibody (Ab3). We also characterized 
the formation of murine antibody^antigen complexes in a new series of patients 
who received monoclonal antibody immunotherapeutic Infusion. 



MATERIALS AND METHODS 



Patients 



t" < ■ 



A variety of normal or malignant tissues from different sites were col- 
lected from surgical specimens. Eleven patients in an immunotherapeut 1c trial 
for advanced colorectal carcinoma had tissue removed during this trial for IP 
studies. The patients included 6 patients who received 19-9 IgG2a for colon 
carcinoma: the stage at time of presentation included 2 patients with stage B2, 
1 with a C2 lesion and 3 with stage D disease. Patients received from 10 to 640 
mg of antibody. Patients receiving GA73.3 had either stage C2 (2), stage" D (2) t 
colon carcinoma or advanced pancreatic carcinoma (1). Patients received from 10 
to 600 mg of antibody. Details of the clinical trial are reported elsewhere. 



P 



m 
f 



Monoclonal antibodies 

Antibody 19-9 IgG2a is a class switch variant of the IgGl secreting parent 
C019-9 isolated by sib select ion ( 1 5 ) and has previously been shown to have simi- 
lar binding specificity to live SW1116 colorectal carcinoma cell linesf 1 *) by 
radioimmunoassay. Monoclonal antibody is directed against a monosial^ 

ganglioside antigen;( t ■ 1 B ) distribution of C019-9 antigen on normal and malig- 
nant tissue has been described in detail el sewhere . ( 1 ) Antibody GA73.3 (IgG2a) 
(referred to as Abl) is an antibody showing specificity against a variety of 
human tumors and has tumoricidal activity in v^tro and in vivo in nude mice.C 3 ) 
Anti-anti-idiotypic antibody to the GA73-3 antibody has been made and described 
recently; ( 5 ) the ant 1-ant i-idiotypic antibody (Ab3) CE5G6 is IgGl isotype and 
has similar binding characteristics to human tumor cell lines and has similar 
binding affinity to the 30-37 Kd antigen detected by GA73.-3 I s ) Antibody 17-1A 
(IgG2a) has been described in detail el sewhere . ( * » 7 ■ 3 . 1 B_1 * ) MAbs were used as 
supernatant fluid from cell culture grown hybridoma cells, 
control, supernatant of myeloma P3X63Ag3 was used. 

Immunoperoxidase- assay (IP) 



For negative 



Fresh tissue specimens of colon carcinomas, metastatic colon carcinomas and 
adjacent normal colon or rectal mucosa were immediately immersed in Tissue Te* 
II (Lab Tek Products, Naperville, IL), and frozen in liquid nitrogen and stored 
at -70°C. Sections of 5-6 pm were cut, mounted on gelatin coated slides and the 
procedure performed as previously descr ibed , ( 1 b ) Briefly, the sections were 
fixed in 10% neutral phosphate buffered formalin for 10 min, washed in PBS for 
10 min and treated with diluted normal horse serum. Sections were incubated 
with undiluted tissue culture supernatants containing approximately 4-10 vg/ml 
of antibody for 30 min. Sections were then incubated sequentially witb 
blotinylated inylated hnrse anti-mouse IgG antibody and an avidin~bi Ot i nyl ated 
peroxidase complex according to standard recommendation of the vectastain ABC 
Kit (Vector Laboratories, Inc., Burlingame, CA) . D iamlno-benzidine 0.06S in PBS 
containing 0.01% H z 0 e was used as a chromagen. In Order to detect binding of 
infused murine immunoglobulin the IP procedure was performed as above, except 
that the primary murine antibody was omitted and the sections were incubated 
with PBS instead. Thus only those sections that had bound murine antibody 
showed IP staining.C 1 ") Sections were counterstained with hematoxylin, dehy- 
drated and mounted with covers! ips. 
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RESULTS 



Comparison of immunoreactivity in tissue of therapeutic MAh 

Parallel sections of normal and malignant tissues were tested with either 
19-9 loGZa or the IgGl antibody secreted by the parental hybridona C019-9. The 
binding reactivity of the two antibodies were indistinguishable; these results 
are summarized in Table 1. In normal colon the antibodies bound to 5-100% of 
colonic cells. Binding was seen in nongoblet colonic cells only. Strong stain- 
ing was also noted in bronchial epithelium and submosal glands as well as pan 
creatlc ducts. Binding was not seen in the kidney or bone marrow As in normal 
tissues, the binding patterns of 19-9 IgG2a and 19-9 IgSl antibodies in tumors 
were similar with maximal expression in adenocarcinomas. The percentage of 
reactive cells varied from 5 to 100%; In two patients with colon carcinoma, 
binding was seen predominantly in the mucin and necrotic material associated 
with the malignant cells. Reactivity in viable tumor cell was seen in less than 
h% of the cells in these two patients. 

The binding of GA73.3 and ant i-col orectal carcinoma antibody 17-1A were 
compared in a series of frozen tissues from the colon. GA73.3 bound strongly to 
12/12 colon carcinomas compared to 17-lA, which bound to 11/12 colon carcinomas 
(Table 2). In several cases, the percentage of cells showing reactivity dif- 
fered significantly with GA73.3 binding to 90-lOOfc of the tumor cells and 17-lA 
with 10-25% of the cells. The degree of intensity was also different. ^ Staining 
with GA73.3 consistently resulted in a strong ++ reaction, whereas staining with 
17-lA gave a + reaction. In one patient, 17-lA was undetectable, whereas GA73,3 
was seen in 100% of the tumor and normal cells. A difference in Intensity ot 
reactivity and % of reactive cells with the two antibodies interestingly was not 
as often seen in normal colonic mucosa (Table 2). Serial sections of normal and 
malignant tissue from two patients were tested with GA73-3 (IgG2a) and the mon- 



TABLE 1. COMPARISON OF IMMUNOREACTIVITY USING IP ASSAY 



Tissues 



19-9 T2a 19-9 Yl 



Normal and adj . normal 



Kidney 



0/4 0/4 



Bone marrow 0/2 °/ 2 

Colon S/B 5/8 

Stomach 0/5 0/5 



Lung 



i/i in 



Pancreas 5/6 5/6 
Carcinomas 

Colon Vll • 8/11 

Stomach 2/2 2/2 

Pancreas 



Lung 



2/2 2/2 
1/1 1/1 
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tii| e , COMPARISON OF IMMUVOREACTIVITY IN FROZEN ^Tff, 0F 
Kfii AND MALIGNANT COLONIC MUCOSA FOR GA 73-3 ana 1/-1A 



Patient 



Normal* 
GA 73-3 17-1A 



Tumor 
GA 73-3 17-1A 



1 


100 


0 


++ 100 


0 


2a 
2t> 


0 

100 


+ 100 
f 100 


++ 100 


+ 100 


3 


++ 100 


+ 100 


++ 100 


+ 100 


4 






100 


100 


5a 
5b 






++ 100 
++ 100 


♦ so 

80 


6 






+ 90 


+ 25 


7 


++ 100 


++ 100 


++ 100 


++ 100 


a 


++ 100 


++ 100 


+ 100 


+ w 10 


9 


xoo 


+ 100 


++ 100 


+ 50 


10 


100 


0 


++ 100 


+ 10 


n 


100 


+ 50 luminal 


++ 100 


+ w 10 


12a 
b 


-w IDO 
100 


++ 100 
100 


++ 100 
100 


+ 50 
80 



a -before therapy; b * after therapy; - = net done; v = weak renting, 
nclonal 4 nt,-anti-ld,otypic ..«b-*r J.^Iffl^, jabSrS.^'VS.iilS 



ing 



Detection of murine inMunoglobulin in tissue, folding therapeutic infusion 



Tissue removed fro. patients havirj , re«ive< , either GA73J or 
antibody intravenously 5" Infusion St. also tested. 

Tin. In some P*"ents frozen Ig*^^"/.^^ in f u5 1on and included 
Tissues were removed 1-Z days ™noc io and * norma i rec tal or colonic 

recurrent carcinoma, carcinoma metastatic xo 

mucosa. ' KA73 3 or 19-9 IgG2a MAb patients received comparable 

Although f^J^^/H there were striking differences in the detec- 
amounts of antibody (10-640 mg) • ™ e ™, W ^f ",„f U J on . m patients who had 
tion of bound murine Immunoglobulin follow! n ^"™sion f2 /£ v (Table 4). 
Reived 19-9 IgQ2a, murine Ig olVS» , prti.nt«. Both 

Evidence for bound murine ^^'hlSir^u^rSf .n??bJdy (300. m, and 640 mg 
restively ™ , : U co^es -J detected in ---- r . 

siaa y-s^"^-- — - ith pbs as the 
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TABLE 3. COMPARISON OF Abl AND Ab3 IMMUNQREACTIVITY IN COLONIC TISSUE 



Abl 
GA73.3 



Ab3 
C£ 5G6 



Normal 
Frozen 
Fixed 

Carcinoma 
Frozen 
Fixed 



2/2 
2/2 



2/2 
2/2 



2/2" 
0/2 



2/2 
0/2 



*1QQ% of nongoblet cells reactive. 



TABLE 4. DETECTION OF MURINE Ig IN TISSUES FOLLOWING 
INFUSION OF 19-9 IgG2a ANTIBODY 



Patient 



Amount 
of MAb 
Infused 



a 

C 

D 

E 
F 



10 mg 

10 mg 

30 mg 

. 100 mg 

300 mg 
640 mg 



Tissue 
Tested 


Pre-MAb 
Infusion 


Pcst-MAb H 
Infusion" 


Normal 




0 


Carcinoma 




0 


Normal 


0 


0 


Carcinoma 


0 


0 


Metastasis 


0 


0 


Normal 


0 


0 


Carcinoma 


0 


0 


Normal 




. 0 • 


Carcinoma 




0 


Carcinoma 


0 










Care 1 noma 


0 





*Results given as insenslty of reactivity and percentage of reactive cells using 
PBS as initial incubator to detect bound murine immunoglobulin (see Materials 
and Methods ) . 
**Mucin only. 

initial incubation followed sequentially by biotinylated ant i-murine immunogl- 
obulin and the avldin/biotin/peroxidase complex. Sections of the tumors 
these patients showed less than 5% cells reactions with either 19-9 IgGl or 19-9 
IgG2a In the other patfents however, there was staining for GICA with either 
antibody in the carcinoma, but there was no evidence for bound murine Ig follow- 
ing infusion. The lack of murine antibody-antigen complexes, therefore, does 
not necessarily correlate with lack of antigen in the tissue. GICA was seen in 
both normal and tumor cells of patients A, C and 0, but only in the carcinoma of 
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TABLE 5 DETECTION OF MURINE Ig IN TISSUES FOLLOWING 
INFUSION OF GA73.3 ANTIBODY 



Patient 



Amount 
of HAb 
Infused 



Tissue 
Tested 



Pre-MAb 
Infusion 



Post-MAb^ 
Infusion ■ 



10 mg 

30 mg 
100 mg 

300 m 
600 mg 



Normal 
Carcinoma 
Metastas is 

Metastasis 



Normal 

Carcinoma 

Metasasis 

Normal 
Carcinoma^ 

Normal 
Carcinoma 



0 

10 

5 

+ edge 
of tumor 



60 

++ 40 

-H- 100 
++ 100 

++ 100 

++ 100 



"Results given as Intensity of reaction and percentage of reactive cells with 

PBS as initial incubation (see Materials and Methods). 
*"Tissues removed 1-2 days after infusion of monoclonal antibody. 
^Pancreatic carcinoma and normal tissue. 



patient B (data not shown). On the other hand, 5/5 patients who received GA73.3 




who received 100 mg of GA73.3, only 10% of the carcinoma and 5% of a concurrent 
liver metastasis showed staining with PBS as the initial Incubation step- 
Additionally, in patient B 1n whom 30 mg was given, only the edge of the tumor 
metastasis showed murine anti body-antigen complexes. In contrast, patient p 
who had a pancreatic carcinoma and patient I with a colon primary, 1Q0SS of the 
normal and malignant cells showed evidence for bound murine immunoglobulin 1-2 
days following infusion of antibody. 



DISCUSSION 



Although 19-9 IgG2a shows binding to sections of normal bronchial mucos 
colonic epithelium, there were no symptoms referable to these sites fol 




show lack D f binding to normal tissues, especially bone marrow. On the 
hand, binding to sections of some epithelial tissues does not correlate 
predict symptomology of subsequently infused antibody. Binding to sect 
some tissues (especially regenerative epithelium) therefore would rot p 
therapeutic usefulness of some monoclonal antibodies. 

S84 



a and 
lowing 
ce with 
tubules , 
ence that 
uring to 
other 
with nor 

ions of 
reclude 



Received from < > at 9/17/03 10:47:41 PM [Eastern Daylight Time] 



We have also shown that the binding of several related antibodies is quite 
similar The binding^ an IgG2a class switch variant was indistinguishab e 
fZ at of l5e a ntlbody produced by the parental 19-9 hybridoma This is 
co ?irmat1on of the binding similarities th??""*** 1 " Q » n mice have ihe 
GA73.3 (Abl) and an anti-anti-idiotypic antibody (Ab3) P^ced in nn have the 
same distribution as seen by IP in a small number of colon tissues ^reas 
GA73 3 antibody bound to Bowin's fixed tissues from the same patients (both nor 
mal and carcinoma), IP staining was not seen in fixed sections using Ab3 ant - 
anti-id1o?£pic ant body. These IP differences suggest a difference in affinity. 
A Ju difference in affinity may account for the differences in binding of 
GA73 3 and 7-1A to colonic carcinomas. Whereas GA73.3 consistently bound to 
90-100* of colon carcinoma cells, the 17-1A antibody frequently bound to only 

1D " 25 In°Iddnion m ? 0 charactering tissue distribution of monoclonal antibody 
defined antigens, tissue immunoperoxldase studies play m P° r ^ n ^ lr 
evaluating modulation of antigen with therapy, of correlating presence or 
Absence of antigen with clinical responsiveness and for characterizing the pres- 
ence of bound murine immunoglobulin following infusion of antibody 

We were able to demonstrate the presence of limine immunoglobulin on human 
tissue following therapeutic administration of monoclonal antibodies 19-9 Igt-Za 
or GA73 3 There were, however, clear differences in the location and frequency 
It ^HnranJibody^ntigen complexes. These differences could not be related to 
the cresence or absence of the antigen in the tissue of the patient In 
orients who received 19-9 IgG2a murine immunoglobulin was detected infrequently 
(2/6) and was seen predominantly in the extracellular mucin surrounding the 
tumor cells There is evidence that 19-9 antigen may be associated with a large 
mucin molecule in the serum and the monosialogangl ios ide detected by 19-9 has 
been demonstrated by IP in various mucin producing epithe 1a. It is possible 
that infused 19-9 IgG2a may have difficulty reaching viab e tumor cells in 
iesions which produce a large amount of extracellular mucin because of strong 
binding to these substances. In contrast, patients who received GA73. 3 showed 
the resence of murine antibody in all cases (5/5)^ A similar binding of murine 
immunoglobul ins in tissues of patients receiving 17-1 A antibody has been pre- 
viously cited. (") It is not clear if there is any relationship between the 
ability to detect murine antibody-antigen complexes and other similarities sug- 
gested for 6A73.3 and 17-1A antibodies. 
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Antigens Associated with a Human Lung Adenocarcinoma Defined by 
Monoclonal Antibodies 1 

Nt35 i M. Varki,* Ralph A- Reisfeid, and Leslie E. Walker 



ABSTRACT 

Monoclonal antibodies KS1/4. KSl/9. and K51/17 were de- 
veloped in this laboratory from a fusion of the murine myeloma 
*U line P3X63Ag8 with spleens of BALB/c nmce • previously 
nrimed with UCLA P3 cells derived from a human adenocarci- 
noma of the lung. Monoclonal antibodies KS1/4 and KS1/17 
seemed to recognize similar glycoprotein antigens on the lung 
carcinoma cells Dy indirect immunopreripitation and sodium do- 
.. BC vl sulfate-polyacrylamide geJ electrophoresis analysis. How- 
ever mapping of [lysine- and [ 3 H]arginine-1abeied tryptic pep- 
tides of antigens in specific immunoprecipitates of lung carci- 
noma cells by high-pressure liquid chromatography revealed a 
one peptide difference. Antibody KSi/9 did not immunopreopi- 
tate any identifiable protein from detergent extracts of the im- 
munizing ceil line by routine methods and appears to detect a 
qrycoiipid antigen, immunocytochemical analysis of tissue sec- 
lions showed ihis monodonal antibody to be reactive with ad- 
enocarcinomas of the lung and not with the other histological 
tvpes of lung carcinoma or normal tissue. Monoclonal antibodies 
i-31/4 and K51/1 7 . however, reacted with 3 major histological 
types of Jung cancer and minimally with the proximal tubules of 
norma) kidney and the epithelium of bronchioles, 

INTRODUCTION 

Lung cancer is now considered to be the leading cause of 
cancer death in both men and women with more than 120.000 
new cases diagnosed each year (20). This disease, which can 
be divided into 4 major histological types, i.e., epidermoid (30%), 
cdanocarcinoma (35%). large-cell undifferentiated (15%). and 
smaiucell (20^) has responded relatively poorly to most regi- 
mens of chemotherapy, and radiation therapy and surgery ap- 
pear to be the only effective therapy. However, unfortunately, 
fewer than 30% of lung cancer patients have tumors which can 
be totally resected at diagnosis and of these, fewer than one- 
third survive 5 years after apparent complete surgical removal 
of all tumor (20). 

The use of immunological approaches to manipulate the im- 
mune response of lung cancer patients offers an alternative 
rr.eans for diagnosis, prognosis, and therapy. Surface antigens 
cn lung tumor cells may provide the key to such an approach, 
since antibodies to such cell surface structures with sufficient 
specificity for human lung cancer could provide potentially im- 
portant diagnostic and therapeutic tools. The development of 
hybhdoma technology for the production of MoAbs 3 (10) has 
facilitated a new and incisive approach to produce specific mo- 

' Supported in part by N'H Grant CA34778-0. 

3 To whom recuesis for repnrts should be addressed. 

3 The 8C *rev«uon S used are; MoAD- monoclonal anttody; SDS- PAGE sodium 
cr-cvi sul!aie-Doiv8cryafnidB gel eJectra phoresis: 6USA, enzyrwnked immu- 
* '^enr assav: P85. onosDnaie-ouffered saline, pH 7.1. 
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lecular probes for cell surface anahyses. and several investigators 
have reported antibodies with varying degrees <* «P«*£y fc / 
small-cell and squamous carcihoma of the lung (1. j-q, y, i^, 
15) 

In this regard, Mazauric et at. (12) showed that a panel of 
MoAbs directed against the bronchogenic carcinoma cell Une 
MBA 9912 and the squamous carcinoma of the lung cell line WL 
1680 were reactive against a number of lung carcinomas but 
negative against fibroblast cell lines and peripheral blood ce is. 
Brenner ef ai. (4) reported MoAbs that were, highly specific for 
squamous cell carcinoma, using as immunogens partially punffed 
tumor antigens mat were structurally similar to human histocom- 
patibility antigens. Guttata et at. (6) produced MoAbs by immu- 
nizing mice with human lung cancer cells and obtained 3 hybn- 
domas that reacted with small-cell carcinoma but not with a 
number of normal tissues. 

Here we report the production of a panel of MoAbs oy 
immunizing BALB/c mice with the human adenocarcinoma of the 
lung cell line UCLA-P3. Two of these antibodies, KS1/4 and KSi/ 
17 isolated from cloned and stable hybrids, were found to 
specifically react in ELiSA assays and immunoperoxidase t sts 
with tumors of 3 major histological types of lung cancer. A third 
antibody, KS1/9. reacted with adenocarcinoma of the lung, 
colon, stomach, and melanoma. 

MATERIALS AND METHODS 
Cells 

Lung tumor ceU* lines and lymphoblastic cell lines ^*uiti«din 
Roswell Park Memorial Institute 1640 media cornamg 10% fetal calf 
serum. 2 m M glutamina. and gentarnirin (25 ,O_/m0- Weong.naMy obtained 
me tung tumor cell line T-291 (adenocardnoma) from Dr. Masue and Or 
Sato University of CM. at San Diego; the lung "f^ 0 "^" 
,T4 UCL^-Pa. from Dr. 0. L Monon. UCLA: and the <* cdl can^cma 
,ine NCI-H69, from Dr. John Mima, National ^j^ f ™ e £ 
lymphoblastic* ceil lines PL-3 and LI 4 were OT* Irom Dr 

D i Morton, UCIA; the lymphoblastoid frcrtl Kne LG-2 was Obtained 
from Dr. B. Gatti at UCLA" Moit-4 is a Th*HI line. 

Hybridomas were cultured in Dulbecco's modified Eagles medium 
supplemented with 10% total calf serum, 2 mM gMafnin* ana gentam.cn 
(25 Mg/mO. or as ascites in pristane-orimed BALB/c mice. 

Production o* MoAbs 

MoAbs were produced to the lung adenocarcinoma ceH line UCLA-P3 
by use of standard hybndoma technology (10). B AI3/C m^ ^ giv^ 
^ectons once every week tor a total of 4 wee*s win 5 * J^CLA-rt 
ceils, and their spienocytes fused with* the munne myeloma cell l.ne 
P3AgBX53 at Day 3 after the last injection. 



Isotyping of MoAbs 

The isotype of MoAbs was determined wi.h a Litton BioneticS Kit 
(Litton BonrtCS. Kensington. MD) 35 ctescnbefl in me kit .nstma-ons. 

63"! 
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N- M. Varki et al. 
Radiolabeling 

The lung adenocarcinoma ceil line UC^-W was m ^ iM £*^ 
with [ Wucm. (>H)i V sine t ('H]arginine. or ['^glucosamine as descnbed 
^Llly (17). labeled cells were washed with 0 ;» « 
exacted with 0.0! * Tris-HCi, pH 8.5. containing 0.15 m NaCI . 1% 
Renex-30. and 0.5 mu phenylmetnyuwllonyl fluoride for 30 mm at * 
Following centrifugal at 15.000 x g for 30 m.n to remove msoiuble 
materia, the radiolabeled supernatant extract was stored at -20 until 
further use. 

Indirect Immuno precipitation and SDS-PAGE 

Radiolabeled extracts of UCLA-P3 cells were reacted with MoAD 
oound to protein A-Sepnarose or with an appropriate second antibody 
as descnbed previously by Quaranta ec ai (14). Bound aniens were 
anaiyied by Sns-PAGE as described by Laemmli (1 1 ) and visualized by 
ffuorography as describee* by Bonner and Laskey (2). 

EUSA Assay 

in.tieJ specificity screening of hybridema supematanrs was by an 
£USA assay using dneo cells as targets as described previously by 
Harper and Orengo (8). M 0 Ab supernaiants were used diluted 1.2 in 
0.1% oovine serum aioumin in PBS. pH 7.1 . with 0.2% Tween 20 (PBS- 
Tween). 

Inhibition ELISA Assay (or Detection of Antigens in Speni Medium 

MoAbS were serially diluted in 0.1% bovine serum albumin in PBS- 
Tween and assayed for reactrvity with UCLA-P3 cells dr.ed onto the 
surfaces of 96-weri microliter plates using the EUSA method. The optimal 
dilution of MoAD was determined to be 0.01 M g/ml. Antibody at this 
dilution was then incubated for 2 hr at 4' with serial dilutions of spent 
medium from UCLA-P3 cells and also wiin known dilutions of purified 
glycoprotein extracted from these same cells with Renex 30 (19). After 
incubation, the resultant mrxture was applied to UCUV-P3 cells dried 
onto 96-weu ptates. and the EUSA assay was performed as descnbed. 

Tryptic Peptide Mapping by High-Pressure Liquid Chromatography 

The procedure used for tryptFC peptide mapping is that described by 
Walker ec a/- (18). Briefly, antigens isolated by indirect immunoprecipita- 
tton from cell extracts labeled with [ 3 H]iysine and ( a H]argin>ne were 
subjected to SDS-PAGE in tube gels. These gels were sliced in 2-mm 
sections and the sections eiuted in H a O, The position of the peaks was 
determined by scintillation counting Of aJiquots. and the peak fractions 
were pooled. Human r-giobulin was added as a carrier, and the mixture 
was reduced with dithiothreitoi and cartoxamidomethylated. Proteins 
were precipitated with acetone, digested with L -{tosyiamido-2- 
phenyl)ethy!chloromethyl ketone- treated trypsin (Worthington Biochemi- 
cal Co.). and separated by high-pressure liquid chromatography on a 
BioRad ODS-55 column with a complex, nonlinear gradient of 0.1 m 
sodium phosphate. pH 2.1, to 80% acetorritrile over a period of 90 mm. 
Fractions were collected, dried, and counted. 

Tissues 

Portions of fresh normal and malignant tissue were obtaineo from the 
surgical pathoJogy department of the Ida M. Green Hospital of Scnpps 
Clinic Specimens were embedded in Tissue Tek Medium (Soentffic 
Products) and frozen in Weeks in isopentane at liquid nitrogen tempera- 
ture. They were then stored at -70 c - 

ImmunoperoxiiiasB Staining 

Frozen Tissues- Sections of frozen tissue blocks. 4- to 6-^mthick, 
were cut on the m.crotome/cryostat. mounted on glass slides. bne% air- 
dried, and e.tner staned immediately or stored at -70' in a.mgnt boxes. 
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An indirect immuncperoxidase assay, as descnbed by Taylcr (1 6} w* 
usee to sta^ these slides. Briefly, after a wasnmg m PBS. me sect.cn: 
were preincubated for 15 min at room temperature « P&S contain- 
10% goat serum and 0.1% bovine serum albumin. Excess serum w a * 
then p.peted off. and appropriately diluted MoAb was overlayed onto tn< 
sections Antibodies were titered lor tne highest dilution reacting w,tr 
lung carcinoma ceOs without a decrease in staining intensity and in* 
dilution was used to screen normal tissues. for KS1/4. a 1:64 
dilution of purified antibody was used; and for KSi/9. a 1:16 dilution oi 
purified antibody was used, it was necessary to dilute the MoAbs t c 
reduce nonspecific binding which was also detected with P3XB3 super- 
natant. Thte nonspecific binding was most prominent on the mucosa oi 
normal colon. The slides were allowed to incubate in a humid chamber 
tor 1 hr. The sections were then briefly washed in P8S ana overlaid wr- t 
a 1 -50 dilution o( peroxidase-conjugated goat anti-mouse am.body (i s -3 
+ IqM) (Tago Chemrcals). This step was followed by a 1-hr incubation at 
room temperature flowed by a wash in PBS- The color reaction was 
developed with diammobenzidine (1 mg/ml) and 0.03% H z O,. After a 
brief counterstain with 1% methylene blue, the slides were washed in 
water and dehydraied in isoprapyl alcohol. They were then cleared in 
xylene, mounted in Permount. coverslipped._and examined using an 
Amencan Optical Microstar Series 20 microscope. 

Immunofluorescence Staining 

Live tissue culture cells (1 x -\Q*) of the adenocarcinoma cell line u&ci 
for immunization were washed with PBS in Eppendorf tubes. Uwliuiea 
MoAD was incubated for 45 mm on ice, and the ceils were washed and 
incubated wrlh fluoresce*vlabeted goat anti-mouse antibody (Tago 
Chemicals) for 45 min on ice. The ceils were washed again and fixeo 
using 1% formaldehyde. A small drop was applied to glass slides 
coverslipped. arid viewed using a Leitz Orthoplan fluorescence micro- 
scope. 



RESULTS 

Production and Characterization of MoAbs. Fusion of BAL3/ 
c spienocytes immunized with UCUK-P3 cells resulted in 900 
hybridomas. Out of these 900 clones, 1 7 hybridemas were found 
by ELISA assay to react with lung adenocarcinoma or other 
tumor cell lines but not with the B-lymphoid cell line autologous 
with UCLA-P3. PL3, Other T- and B-lymphoblastoid cell lines or 
the human fibroblast cell line. WI3fl. The EUSA binding result 
are summarized in Table 1 . Preliminary selection by .mmunope- 
roxidase staining of tumor and normal tissues (data not shown) 
demonstrated that 3 of the MoAbs, KS1/4 (lgG2a). KB1/9 )■ 
and KS1/17 (lgG2b). reacted specifically with tumor cells cj 
with few if any normal tissues. Therefore, the antigens recog- 
nized by these antibodies were further charactenzed. 

Table 2 summarizes the pattern of reactivity with normal ano 
tumor tissue detected by immunoperoxidase staining of Mow 
KS1/4. KS1/17, and KSI/9. MoAbs KS1/* and KSl/17 jwj 
reacted equally well not only with adenocarcinoma, epldermo ° 
carcinoma, and smatK*ll carcinoma of the lung but also wrtn 
colon, breast, and stomach adenocarcinomas. Both ant.bod.es. 
however, faintly stained bronchial eprtheiial cells of normal lung- 
the proximal tubules of the kidney, as well as acinar cells ; oMJ 
pancreas. No specific ceil type in the bronchial eprthehurn stair** 
interestingly. Doth MoAbs, KS1/4 and KS1/17 reacted i swrjj 
with fetai Jung, fetal proximal tubules of the kidney . and few 
colon. MoAb KSi/9 reacted with adenocarcmomas of the lung 
coion, stomach, and melanoma, but faUed to react with all no m 
tissues tested. A peroxidase antiperoxidase method was ^ 
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Tatte 1 

Reactivity of McA&s with tlssuo culture co0 Hoes tiy £USA 

Adenocarcinoma 



NO. 7956 P. 30 
Human Lung Adenocarcinoma Antigens 
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* +. £USA ©osortianc& of 0.2 lo i .0: ++. EUSA absoroance of 1 .0 to 2.D or greater; -. pJSA aosorbance 
equal to background. 



Table 2 

fteacuwy (VfoACu fly immynoperojndase staining of tissue* 



Tumors | no, of specimens tesied) kSi/a K51/17 



KSl/9 



Adenocarcinoma 
Lung (6) 
Colon <3) 
Siomaon { 1 ) 
Breasi(i) 
Pancreas (1) 

epidermoid carcinoma, lung (3) 
Small-cgl casanona. lung (6) 
Melanoma (4) 

tormal 
Spieen (3) 
Liver 1 <3) 
Coton (3) 
Kidney (3) 

Lung brontnioles, (3) 
Lung aivec4 (3) 
Pancreas (3) 
Bra*i (3) 

Fatal Ussuas 
Lung 

Kidney prax*nai lubvJes 
Colon mucosal fining cells 



+ (lew) 



* 4-. strong staining; — , no staining: ±, faint reaction with proximal luoviles of 
kOney 6roncfwo»af iinmg epttneJium and sonar calls oi the pancreas. 



to confirm 1 ?se findings (data not shown) (16), 

Fig. 1 de . ,onstrates the immunoperoxidase staining patterns 
of K51/4, KS1/9. * nd KSl/17 MoAbs with an adenocarcinoma 
of the lung. AU 3 MoAbs react intensely wrth the tumor cells but 
are unreactive with surrounding norma) tissue. 

Immunochemical Identification of Lung Tumor-associated 
Antigens. Indirect immunoprecipitation of [ 5 H]leucine-labeled de- 
tergent extracts of VCUK-P3 ceils with MoAbs KSl/4, KSl/17, 
and KS1/9 and subsequent analysis by SDS-PAGE demon- 
strated that K51/4 and KS1/17 both recognize a protein of M,> 
40,000 {Fig. 2). Thus far, KS1/9 failed to react by indirect 
immunoprecipitation with an antigen detectable on SDS-PAGE. 

To determine whether KS1/4 and KS1/17 reactive antigens 

FEBRUARY 



are glycosylated, UCLA-P3 cells were labeled with [ 3 H]glucosa~ 
mine, and the resulting extract was tested by indirect immuno- 
precipitation with the 2 MoAbs. As is apparent from Fig. 2, the 
M T 40,000 protein recognized by KS1/4 and KS1/17 is a glyco- 
protein, since rt is capable of incorporating f 3 H]gfueosamine. 

To determine if both antigens of M f 40,000 recognized by 
KS1/4 and KS1/17 were identical, their tryptic peptide profiles 
were compared by high -pressure liquid chromatography. The 
resulting peptide maps are shown in Chan t. The top of Chart 
1 depicts a comparison of the [ 3 H]arginine-Jabeted tryptic pep- 
tides of the Mr 40,000 antigens recognized by MoAbs KS1 /4 and 
KS1/1 7, The bottom of Chart 1 shows a comparison of the [ 3 H> 
lysine-labeled tryptic peptides of these 2 antigens. Since both 
( 3 H)lysine and ( 3 H]arginine tryptic peptides were analyzed, it is 
possible to compare every peptide except the COOH-terminaJ 
peptides which would not be labeled. As Is evident from the 
data, the 2 molecules are very closely related. There appears to 
be complete homology between the arginine-containing pep- 
tides, although one difference exists between the lysine-contein- 
tng peptides. The antigen identified by KS1/4 has .a unique 
peptide eluling at 32 min. and a possible difference exists be- 
tween the 2 molecules as indicated by the difference in the 
peptides which eluted at 95 min. These data suggest that The 
MoAbs KSl/4 and KSl/17 react with antigens that are struerur- 
afiy extremety similar- 
Location of Antigens Reactive with KS 1/4 -and KS1/9 
(WoAbs. To determine whether the antigens recognized by 
MoAbs KS1/4 and K51/9 are surface or intracellular structures, 
fine UCLA-P3 adenocarcinoma ceils were reacted with the 2 
MoAbs. and the binding was monitored with goat anti-mouse 
antibody conjugated to fluorescein. As is evident in Rg. 3. the 
plasma membrane stains very brightly, suggesting that these 2 
antigens are external membrane-associated antigens. In addi- 
tion, the antigens recognized by the 2 MoAbs appear to be firmly 
anchored in the plasma membrane, since nerher antigen could 
be detected in spent culture media by inhibition EUSA assays- 
After incubation of MoAbs KSt/4, KS1 /9 t and KS1/17 with senai 
dilutions of spent medium from UCLA-P3 cells, there was no 
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[t]^ <{.VS>W»riM vyp* pe oiiCes ot these *»ne 2 anl-gens. 

inhibition of reactivity with target UCIA-P3 cells. ^ a 
antigen preparation, we were able to detect 2 *g of antigen per 
ml of spent culture medium. 



DISCUSSION 

It is apparent from our studies that 3 hybridcmas. KS1/4, KS1/ 
9 and KSl/17, are of interest, since they appeared to be 
reasonably specific for lung cancer cells by Immuroperoxrfase 
staining. When a panel of normal and tumor tissues 
the antibodies bound strongly to tumor fssues but e.ther^led 
,o read or reacted only weakly with a variety of normal M» 
It was of particular interest that MoAbs KS1/4 and KSl/17 
reacted with adenocarcinoma, epidermoid carcinoma^ and sman- 
S carcinoma, because it suggests that these 2 MoAbs i may ^be 
#.\ : potentiauy useful as diagnostic and/or therapeut.cag^ts.s^ce 
...Sie anti9en(s) recognized by them was expressed on all of the 
^"^lung tumors tested- t , .„ M _ 

Both MoAbs KS1 /4 and KS1 /17 probably react with the same 
or extremely similar antigen(s). since the oMh. 
anigen recognized by the 2 MoAbs are nearly 
The one Deotide difference detected may be due to a deference 
IT^taS "sequence, it is equa-ly nkely that this difference 
ma7be due to Tposnransiationai modification such as glycosy- 
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™ it also appears likely that MoAbs K$1/ 
lation or phosphor,, jon. lt a so sjnce otherwise . 

4 and KSl/17 react with dflwm «P£~ 

^^SXTS Xg^pSe^-undear. .t may be 
The ongm of this M, 4 °'" u i u .f'^^ reinorna ce || 0 r a modified. 

MnAh K c 1/9 waS found to react with lung as wen as om. 
adentcarSoSaTtt not whh 
Lrcinomas. Since KS1/9 reacted also "*nomj. 
of reactivity with arnaKeU carcinoma of the lung | mayi Beof 
WeSt See the celi of origin of both tumors « denved from 

nSTSlSS -Sof the antigens repogn** by KS1/9 is 
as y* undefined. It is apparently not a prote.n. since it could not 
153 by indirect immunopreciptation otow,ng lab^g 
w«h PW eudne, lysine, or glucosamine. Prel,m,nary data (not 
Si T ingest ttS the KS1/9 MoAb binds to a lipid or glyo 
£d ^ce^ctivlty was detected in chloroform:methanol ex- 
tract of UCLA-P3 ceils. We are currently de t emi,n.ng the exact 
nafure of thisl Uioen since, thus far. it seems to react only wnh 

anoVbe compietery unreactive witr formal 
The MoAbs described here appear to possess sufficient specific 
L foMurJc^Sr and to be of potential diagnostic anc nher - 
neutic use especially since preliminary expenments already Sug- 
or when conjugated to -r»W«j 
suppress the growth of human lung tumors in athyrrac [nulru) 
mice. 
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